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ÏÎÂÅÄÅÍÈÅ ÍÀ ÁÅÑÊÎÍÅ×ÍÎÑÒÈ ÐÅØÅÍÈÉ
ÀÍÈÇÎÒÐÎÏÍÛÕ ÏÀÐÀÁÎËÈ×ÅÑÊÈÕ
ÓÐÀÂÍÅÍÈÉ Â ÍÅÎÃÐÀÍÈ×ÅÍÍÛÕ ÎÁËÀÑÒßÕ
Ïóñòü 
  íåîãðàíè÷åííàÿ îáëàñòü Rn = fx =
= (x1; x2; :::; xn)g; n > 2 . Â öèëèíäðè÷åñêîé îáëàñòè D =
= ft > 0g  
 ðàññìàòðèâàåòñÿ ïåðâàÿ ñìåøàííàÿ çàäà÷à
(jujk 2u)t =
nX
=1
(jux jp 2 ux)x ; (1)
u(t;x)

S
= 0; S = ft > 0g  @
; (2)
u(0;x) = '(x); '(x) 2 Lk(
); 'x(x) 2 Lp(
);  = 1; n: (3)
Áóäåì ñ÷èòàòü, ÷òî k 6 p1 6 p2 6 . . . 6 pn; k > 1 , â ñëó÷àå
p1 < k ðåøåíèå çà êîíå÷íîå âðåìÿ ñòàáèëèçèðóåòñÿ ê íóëþ.
Òåîðåìà 1. Åñëè âûïîëíåíî óñëîâèå
nX
=1
1=p < 1 + n=pn; (4)
òî îáîáùåííîå ðåøåíèå u(t;x) çàäà÷è (1)  (3) ñ îãðàíè÷åííîé
íà÷àëüíîé ôóíêöèåé '(x) ÿâëÿåòñÿ îãðàíè÷åííûì.
Äàëåå, áóäåì ðàññìàòðèâàòü îáëàñòè, ðàñïîëîæåííûå âäîëü
âûäåëåííîé îñè Oxs; s 2 1; n (îáëàñòü 
 ëåæèò â ïîëóïðî-
ñòðàíñòâå R+n[s] = fx 2 Rn jxs > 0g , ñå÷åíèå r = fx 2
2 
 j xs = rg íå ïóñòî è îãðàíè÷åíî ïðè ëþáîì r > 0).
Ââåäåì îáîçíà÷åíèÿ: 
r = fx 2 
 j 0 < xs < rg; r > 0;
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k  kp;Q  íîðìà â Lp(Q); p > 1; çíà÷åíèå Q = 
 îïóñêàåòñÿ.
Ïóñòü íà÷àëüíàÿ ôóíêöèÿ èìååò îãðàíè÷åííûé íîñèòåëü:
supp '  
z0 ; z0 > 0: (5)
Òåîðåìà 2. Åñëè âûïîëíåíû óñëîâèÿ (4) , (5) , òî ñóùåñòâóþò
Cp1 ; Ck > 0 è îãðàíè÷åííîå ðåøåíèå u(t;x) çàäà÷è (1)  (3)
òàêèå, ÷òî äëÿ t > 0 âûïîëíåíû íåðàâåíñòâà
ku(t)kk > k'kk (Cp1(')t+ 1) 1=(p1 k) ; p1 > k;
ku(t)kk > k'kk exp ( Ck(')t) ; p1 = k:
Ââåäåì ãåîìåòðè÷åñêèå õàðàêòåðèñòèêè 1(r); 1(r) :
1(r) = inf
n
kgx1kp1;r
 g(x) 2 C10 (
); kgkp1;r = 1o ; r > 0;
1(r) = inf
n
kgx1kp1;
r
 g(x) 2 C10 (
); kgkk;
r = 1o ; r > 0:
Ïðåäïîëàãàåòñÿ, ÷òîZ 1
1

p1=ps
1 (r)dr =1; limr!11(r) = 0: (6)
Ïóñòü rp1(t); rk(t); t > 0  ïðîèçâîëüíûå ïîëîæèòåëüíûå
ôóíêöèè, óäîâëåòâîðÿþùèå, ñîîòâåòñòâåííî, íåðàâåíñòâàì
exp
 
1
Z rp1 (t)
1

p1=ps
1 ()d
!
> (p11 (rp1(t))t)
1=(p1 k) ; p1 > k:
p11 (rk(t))t >
Z rk(t)
1

p1=ps
1 ()d; p1 = k:
Òåîðåìà 3. Åñëè âûïîëíåíû óñëîâèÿ (4)  (6) è s 2 2; n , òî
íàéäóòñÿ M1;p1('; k; ps; k); k1('; k; ps) è îãðàíè÷åííîå ðåøåíèå
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u(t; x) çàäà÷è (1)  (3) òàêèå, ÷òî ïðè âñåõ t > 0 ñïðàâåäëèâû
îöåíêè
ku(t)kk 6M1;p1 (tp1(rp1(t))) 1=(p1 k) ; p1 > k;
ku(t)kk 6M1;k exp
 
 k1
Z rk(t)
1

p1=ps
1 ()d
!
k'kk; p1 = k:
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×ÈÑËÅÍÍÎÅ ÌÎÄÅËÈÐÎÂÀÍÈÅ ÓÄÀÐÀ
È ÏÐÎÍÈÊÀÍÈß Â ÌßÃÊÈÅ ÃÐÓÍÒÎÂÛÅ
ÑÐÅÄÛ ÎÏÒÈÌÀËÜÍÛÕ ÒÅË ÂÐÀÙÅÍÈß
Ïðîâîäèòñÿ àíàëèç ìåòîäîâ ïîèñêà îïòèìàëüíîé ôîðìû òå-
ëà âðàùåíèÿ ìèíèìàëüíîãî ñîïðîòèâëåíèÿ ïðè åãî ïðîíèêàíèè
â ìÿãêèå ãðóíòîâûå ñðåäû. Ïðèìåíÿåòñÿ ìîäåëü ëîêàëüíîãî
âçàèìîäåéñòâèÿ, â ñîîòâåòñòâèå ñ êîòîðîé äàâëåíèå â êàæäîé
òî÷êå áîêîâîé ïîâåðõíîñòè îòîæäåñòâëÿåòñÿ ñ äàâëåíèåì íà
âíóòðåííåé ïîâåðõíîñòè ñôåðè÷åñêîé ïîëîñòè è ïðåäñòàâëÿåò-
ñÿ â âèäå êâàäðàòè÷íîé çàâèñèìîñòè îò ñêîðîñòè ïðîíèêàíèÿ
[1, 2]. Ñðàâíåíèå îñóùåñòâëÿåòñÿ ñ ðàñ÷åòàìè â îñåñèììåòðè÷-
íîé ïîñòàíîâêå â ðàìêàõ ãðóíòîâîé ñðåäû Ãðèãîðÿíà, êîòîðàÿ
çàïèñûâàåòñÿ â öèëèíäðè÷åñêîé ñèñòåìå êîîðäèíàò â âèäå ñè-
ñòåìû äèôôåðåíöèàëüíûõ óðàâíåíèé è êîíå÷íûõ ñîîòíîøå-
íèé, ó÷èòûâàþùèõ ñâîéñòâà ñðåäû: óäàðíóþ ñæèìàåìîñòü è
ñîïðîòèâëåíèå ñäâèãó [3].
